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Light actuated remote control security system
Abstract
A remote control security apparatus includes a lock element movable between locked and unlocked positions
by an electrically actuated power device. The operator is provided with a portable transmitter adapted to
generate light which is interrupted at a predetermined frequency so as to produce an encoded light signal. This
signal is detected by a light transceiver which generates an independent signal at the same predetermined
frequency and which compares the frequencies of the detected signal and independent signal. If these
frequencies are substantially the same, the transceiver actuates the power means to move the lock element to
its unlocked position. The security apparatus may be advantageously installed as a door lock, in which case a
lock element receiving member is secured to the door. The signal detector is positioned at the exterior side of
the door for receiving encoded signals from the transmitter and an override switch may be positioned at an
interior side of the door for opening the lock without a transmitter. A contact switch is disclosed which
maintains the lock element in the unlocked position whenever the door is open.
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[57] ABSTRACf 
A remote control security apparatus includes a lock 
element movable between locked and unlocked posi-
tions by an electrically actuated power device. The 
operator is provided with a portable transmitter 
adapted to generate light which is interrupted at a pre-
determined frequency so as to produce an encoded light 
signal. This signal is detected by a light transceiver 
which generates an independent signal at the same pre-
determined frequency and which compares the frequen-
cies of the detected signal and independent signal. If 
these frequencies are substantially the same, the trans-
ceiver actuates the power means to move the lock ele-
ment to its unlocked position. The security apparatus 
may be advantageously installed as a door Jock, in 
which case a lock element receiving member is secured 
to the door. The signal detector is positioned at the 
exterior side of the door for receiving encoded signals 
from the transmitter and an override switch may be 
positioned at an interior side of the door for opening the 
lock without a transmitter. A contact switch is dis-
closed which maintains the Jock element in the un-
locked position whenever the door is open. 
4 Claims, 7 Drawing Figures 
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UGHT ACfUATED REMOTE CO!'o'TROL 
SECURITY SYSTEM 
BACKGROUND OF THE INVENTION 5 
2 
Finally, another object is to provide an improved 
remote control Jock which is economical to manufac-
ture, simple in construction and efficient in operation. 
SUMMARY OF THE INVENTION 
The light actuated remote control security system of 
the present invention includes a lock element such as an 
elongated bolt which is movable between locked and 
unlocked positions by an electrically actuated power 
The present invention relates generally to an im-
proved lock which offers more convenience and secu-
rity than conventional mechanical key locks, and more 
particularly to a remote control Jock which is actuated 
by an encoded light signal generated by a small portable 
transmitter. 
10 means such as a solenoid. Authorized operators are 
provided with a portable transmitter adapted to gener-
ate light which is interrupted at a predetermined fre-
quency so as to produce an encoded light signal. A light Conventional key-and-lock systems are installed for 
purposes of security yet almost all such locks are defeat-
able by some sort of crude or sophisticated lock picking 15 
technique. The tremendous increase in the number of 
robberies nationwide is at least some evidence of the 
lack of security afforded by the key-and-Jock systems 
which have been in widespread use for many years. 
Another problem of key-and-lock systems is the nee- 20 
essary inconvenience of their operation. The key must 
make actual contact with the lock and in fact be inserted 
into it and rotated in order to unlock the same. When 
carrying packages or the like, manipulation of a key in 
such manner can be very difficult. 25 
Electronic locking devices have previously been 
proposed but these have generally been unsatisfactory 
for various reasons. One rather complicated device 
requires means for transmitting and receiving a plurality 30 
of strategically related radio frequency signals and an-
other radio system requires a separate presence detector 
to be actuated in order for the transmitting and receiv-
ing system to be operable. Other devices have em-
ployed conventional keys modified to include strategi- 35 
cally positioned openings through which light must 
pass in order for the key to operate the lock. These 
devices suffer from the same inconvenience associated 
with mechanical keys however. Finally, another known 
device uses radio frequency signals from a transponder 40 
to activate a transceiver to remove an abutment from 
the path of a door bolt. The bolt itself, however, must 
be manually moved by the door handle. 
All of the above deficiencies are believed to be re-
solved by the improved security system of the present 45 
invention. 
Accordingly, a primary object of the invention is to 
provide an improved remote control security system. 
Another object is to provide an improved lock which 
is operated by remote control and thereby not defeat- 50 
able by known lock picking techniques. 
Another object is to provide an improved remote 
control lock including an opening device which is light-
weight, unobtrusive and easy to carry. 55 Another object is to provide an improved remote 
control lock which is compatible with existing doors 
and power supplies. 
Another object is to provide an improved remote 
control Jock which is particularly suitable for small 60 
business and residential security use. 
Another object is to provide an improved remote 
control lock which utilizes encoded visible light signals 
to effect operation thereof. 
Another object is to provide an improved remote 65 
control lock whe~ein the opening device need not phys-
ically contact the lock structure when . opening the 
same. 
transceiver associated with the lock apparatus detects 
the encoded light signal and compares the frequency of 
the detected signal with an independent signal gener-
ated within the transceiver. If the frequencies are sub-
stantially the same, the solenoid or the like is actuated to 
move the lock element to its unlocked position. If the 
frequencies do not match, the solenoid is not actuated 
and the Jock element remains in its locked position. 
Accordingly, the security system of the present "in-
vention does not require that a key be fished out, in-
serted and twisted in the lock. Rather, all that is re-
quired is that the transmitter unit be pointed in the gen-
eral direction of the door from short range and actuated 
by a push button or the like provided thereon. No sepa-
rate presence detector is necessary and the lock-bolt 
element is automatically moved to its unlocked position 
by an electrically actuated power means. For added 
convenience, the electrical components of the pr.rsent 
system are such that they may be incorporated in a very 
small, lightweight transmitter which can be easily car-
ried in one's pocket, as opposed to less sophisticated 
prior devices such as garage door openers. 
When installed as a door lock, a lock element receiv-
ing means is adapted to be secured to the door for re-
ceiving the lock element when the door is closed. An 
override switch may be provided on the interior side of 
the door for opening the lock from the inside without a 
transmitter. In addition, a contact switch may be in-
stalled between the door and frame for maintaining the 
lock element in an unlocked position when the door is 
opened so that the door may be closed without interfer-
ence from the lock element. For security purposes, the 
system of the present invention is advantageous in that 
it is not defeatable by known lock picking techniques 
and very importantly, the door remains locked at all 
times whenever it is closed. 
BRIEF DESCRIPTION OF THE ORA WINGS 
FIG. 1 is a partial perspective view showing a trans-
mitter positioned exteriorly of a door for actuating the 
security system of the invention; 
FIG. 2 is a perspective view of the interior side of a 
door and door frame equipped with the security system 
of the invention; 
FIG. 3 is a top plan view of the transmitter with the 
top side removed to expose the electrical components 
therein; 
FIG. 4 is a side view of the transmitter of FIG. 3; 
FIG. 5 is an enlarged front elevational view of the 
lock housing with the cover removed to expose the 
components therein; 
FIG. 6 is an enlarged detail top sectional view of a 
portion of a door frame equipped with a closure switch 
according to the invention; and 
3 
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FIG. 7 is a schematic electrical circuit diagram for 
the security system of the invention. 
to a locked position extended outwardly from a lock 
box end wall 30. 
Lock box 24 also houses a circuit board 78 of a light 
signal transceiver indicated generally at 80. Solenoid 74 DESCRIPTION OF THE PREFERRED EMBODIMENT 5 is electrically connected to the circuit board 78 by wires 
82 and 84 for actuation by the transceiver. Whereas the 
transceiver is adapted for electrical connection to usual 
house current, a 6.1 V NICAD battery B-6 and holder 
Referring to FIG. 1, a door 10 having a conventional 
door handle 12 is shown in a closed position within a 
door frame 14. Whereas only a portion of the door 10 
and one side portion of the frame 14 are shown, it is 
understood that the opposite side of the door is pivot- 10 
ally connected to the opposite side portion of the frame 
for free swinging movement of the portion of the door 
that is shown. 
An operator's hand 16 is shown holding a transmitter 
18 of the security system of the present invention. The 15· 
transmitter 18 directs light toward a small detector 20 
which is mounted within the door frame and exposed to 
the exterior side thereof. Note that the transmitter 18 is 
small enough to be conveniently carried on a conven-
tional key chain 22. 20 
FIG. 2 shows the portions of the security system of 
the invention which are installed on the interior side of 
the door 10 and door frame 14. A box 24 is secured to 
the interior side 26 of door frame 14 adjacent the edge 25 28 thereof. One end wall 30 of box 24 has an opening 32 · 
through which a lock bolt is axially slidable. A push 
button switch 34 protrudes outwardly through a re-
movable cover plate 36 for unlocking the device from 
the inside without a transmitter, as further described 30 hereinbelow. 
A lock bolt receiving device 38 is secured to the 
interior face of the door 10 and includes a bore 40 posi-
tioned for alignment with the lock box opening 32 when 
the door 10 is closed against the door frame stop mem- 35 
ber 42. The lock bolt receiver may be mounted within a 
groove 44 and secured to the face of door 10 by a 
mounting flange 46. It can be seen in FIG. 2 that both 
the lock box 24 and lock bolt receiver 38 are positioned 
in axially spaced relation from the usual door latch 48 40 
and keeper plate 50. 
Transmitter 18 is shown in FIGS. 3 and 4 as compris-
ing a housing 52 in which a plurality of batteries 54 are 
carried as the power source thereof. A light emitting 
diode 56 is mounted within an opening 58 through one 45 
end wall 60 for generating visible light signals. The light 
emitting diode (LED) 56 is electrically connected to the 
batteries 54 by a circuit indicated generally at 62 which 
includes an integrated circuit timer/oscillator chip 64 
which is operative to cause the LED 56 to flash at a 50 
predetermined frequency whenever a push button 
switch 66 on the top side of the housing 52 is depressed 
by an operator. 
The contents of lock box 24 are shown in FIG. 5. A 
lock bolt 68 is of a generally cylindrical shape and is, 55 
axially slidable within a guide sleeve 70. Sleeve 70 may 
be formed of bronze and provided with a polyethylene 
inner sleeve coated with teflon grease for free sliding 
movement of the lock bolt 68. Aligned with the lock 
bolt 68 is the movable core 72 of an electrical solenoid 60 
74 which is the power means for axially moving lock 
bolt 68. A pivot pin 76 interconnects the lock bolt 68 
and solenoid core 72 for movement in unison. Whem 
solenoid 74 is actuated, the core is retracted into the 
body thereof to the position shown in FIG. S. When 65 
electrical power to the solenoid is cut off, the core is 
biased to the left as seen in FIG. 5 thereby moving the 
lock bolt 68 from the retracted unlocked position shown 
85 are supported within the lock box 24 and connected 
to circuit board 78 by wires 87 and 102 as a backup 
power supply in the event of a power failure. 
Because the lock bolt 68 is biased to the extended or 
locked position at all times except when the solenoid 74 
is actuated, it would interfere with closing of the door 
unless the sol:!noid were again actuated. To alleviate 
this problem, a contact lever switch 86 is shown in FIG. 
6 on the edge 28 of door frame 14. Preferably, switch 86 
together with its mounting plate 88 may be installed 
over a bolt cavity 90 which is generally provided for 
conventional mechanical type locks. Lead wires 92 and 
94 connect switch 86 to the transceiver circuit board 78. 
Switch 86 is closed whenever the door 10 is opened, 
causing the lock bolt 68 to be retracted. When the door 
10 is closed to the dotted line position indicated in FIG. 
6, switch 86 is opened, lock bolt 68 is extended and the 
door is locked. 
The electrical circuit for the security system of the 
invention is shown in FIG. 7. The light transmitter 18 
includes the light emitting diode 56 arranged in series 
with a resistor R-1 and electrically connected to a 
NESSS integrated circuit timer/oscillator chip 64 as 
shown. A capacitor C-1 and resistors R-2 and R-3 are 
also connected to chip 64 as shown. These are the fre-
quency determining components of the transmitter. By 
varying the capacitance or resistance of these elements, 
the frequency of interruption of the LED can be pre-
cisely adjusted for a given installation. Finally, the push 
button switch 66 and batteries 54 are electrically con-
nected across the chip 64 for activating the same when-
ever push button 66 is depressed. 
The transmitter 18 produces an encoded light signal 
by utilizing light generated by the LED 56 which is 
modulated by the timer/oscillator chip 64. The timer-
/oscillator chip operates at a frequency determined by 
the following equation: 
f 1.44 
T = C(R.4 + 2RB) 
where RA, Ra, and C correspond to the frequency de-
termining components R-2, R-3 and C-1 respectively, 
measured in ohms and farads respectively. 
This signal offrequency frdrives the LED 56, which 
thus flickers at the rate fr. The LED 56, being a solid-
state device and thus having no filament, switches on 
and off with only an infinitesimal amount of lag. 
The light detector 20 of transceiver 80 may be a FPT-
100 phototransistor which produces electrical pulses at 
the same rate as the light pulses received (fr). These 
pulses are coupled through a capacitor C-2 to the input 
of a NES67 integrated circuit chip 96, known as a phase 
locked loop (PLL). Essentially, the PLL's output turns 
"on" whenever a signal of frequency fR 1.1/RiCi is 
present at the input. Thus, if fR equals fr, the output 
turns "on", driving the Jock solenoid 74 to retract lock 
bolt 68. · 
5 
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Also electrically connected to the transceiver circuit 
are the push button switch 34 on the Jock box 24 and the 
contact lever switch 86 operated by the door 10. The 
remaining circuit elements, which are connected as 
indicated, include capacitors C-3, C-4 and C-5 as well as 5 
variable resistor R-4 and resistor R-5. 
Acceptable sizes for the various transmitter and 
transceiver components in one embodiment of the in-
vention are as follows: C-1, 0.047 micro-farad, 1000 
WVDC; C-2, 0.1 micro-farad, 1000 WVDC; C-3, 0.022 10 
micro-farad, 1000 WVDC; C-4, 1.0 micro-farad, 100 
WVDC; C-5, 2.2 micro-farad, 100 WVDC; R-1, 10 
ohm, ~ watt; R-2, IK, 1 watt; R-3, !OK, 1 watt; R-4, 
!OK, 1 watt; and R-5, lOOK, 1 watt. 
The power supply for the transceiver 80 includes a I 15 
amp, 12 volt transformer, indicated at T1, connected by 
lines 98 and 100 to a Ito volt source of power. The 
output of transformer T1 is connected to a I amp, 50 
PIV bridge rectifier indicated at BR1 which, in turn is 20 
connected through a voltage regulator IC-3 to lines 102 
and 104 which provide a 6 volt direct current power 
supply to the transceiver 80. The backup batteries indi-
cated at B-6 are connected in parallel with the voltage 
regulator IC-3 as indicated, for operation in the event of 25 
a power failure. 
Installation of the security system of the invention 
entails mounting the Jock box 24 on the interior side 26 
of door frame 14 as indicated in FIG. 2, drilling approxi-
mately a 1 inch diameter hole through the wall to the 30 
outside, and installing the light detector 20 in the hole so 
as to be exteriorly exposed as indicated in FIG. 1. The 
lock bolt receiver 38 is then mounted on the interior 
side of the door and aligned for receiving lock bolt 68. 
Finally, the contact lever switch 86 is installed on the 35 
edge 28 of the door frame 14 for actuation whenever the 
door is opened. 
Operation of the security system begins with the 
transmitter 18. The operator need only position the 
transmitter 18 within short range of the light detector 40 
20 and depress push button switch 66 to direct a beam of 
light toward the detector. The beam of light produced 
by the LED 56 is interrupted electronically by the 
timer/oscillator chip 64 at a rate determined by the 
three external components C-1, R-2 and R-3. The beam 45 
propagates through the air and strikes the detector 20 
which sets up electric pulses at the same rate as the 
interruptions of the beam. The transceivers decoder 
chip 96 and its associated circuitry generates an inde- 50 pendent signal at the same frequency of the transmitter 
which is designed to open it. If the frequency from the 
detected signal from light detector 20 is the same as the 
frequency of the independent signal of decoder chip 96, 
the output of chip 96 turns "on" and drives the locked 55 
solenoid 74 to retract Jock bolt 68. This process is com-
pleted almost instantaneously. If a transmitter not de-
signed for that particular Jock is used, the frequencies 
will not match up and the lock solenoid 74 will not be 
actuated. 60 
It is apparent that by varying the values of one or 
more of the frequency determining components of the 
transmitter 18 and transceiver 80, an infinite number of 
coded frequencies are possible. It is contemplated that 
the transmitter 18, which is constructed of inexpensive 65 
electrical components, could be provided either as a 
disposable item or as a permanent device equipped with 
rechargeable or replaceable batteries. 
Thus there has been shown and described a light 
actuated remote control security system which accom-
plishes at least all of the stated objects. 
We claim: 
1. A remote control lock for a door having one side 
pivotally connected to one side portion of a door frame 
and an opposite free side closeable against an opposite 
side portion of the door frame, comprising, 
a lock housing supported on said opposite side por-
tion of said door frame, 
a Jock element supported on said housing for move-
ment between a locked position wherein said ele-
ment is advanced into the path of said door and an 
unlocked position wherein said element is retracted 
clear of the path of said door, 
a lock element receiving member secured to said 
opposite free side of said door at a position for 
receiving said lock element in the locked position 
thereof when said door is closed, thereby to Jock 
said door in the closed position, 
bias means urging said lock element to said locked 
position, 
an electrically actuated power means supported by 
said housing for moving said lock element to said 
unlocked position against the urging of said bias 
means, 
a portable transmitter adapted to generate light 
which is interrupted at a continuously oscillating 
predetermined frequency, 
a signal receiving circuit supported by said housing 
and including means for detecting said encoded 
light signal and verification means for determining 
whether said encoded light signal is interrupted 
generally at said predetermined frequency, 
said verification means being electrically connected 
to said power means and operative to actuate said 
power means to move said lock element to said 
unlocked position when the frequency of the de-
tected light signal substantially equals said prede-
termined frequency, 
said signal receiving circuit further comprising an 
override switch which is manually operable to 
actuate said power means to retrace said Jock ele-
ment. 
2. A remote control Jock for a door having one side 
pivotally connected to one side portion of a door frame 
and an opposite free side closeable against an opposite 
side portion of the door frame, comprising, 
a Jock housing supported on said opposite side por-
tion of said door frame, 
a lock element supported on said housing for move-
ment between a locked position wherein said ele-
ment is advanced into the path of said door and an 
unlocked position wherein said element is retracted 
clear of the path of said door, 
a Jock element receiving member secured to said 
opposite free side of said door at a position for 
receiving said Jock element in the locked position 
thereof when said door is closed, thereby to lock 
said door in the closed position, 
bias means urging said lock element to said locked 
position, 
an electrically actuated power means supported by 
said housing for moving said lock element to said 
unlocked position against the urging of said bias 
means, 
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a portable transmitter adapted to generate light 
which is interrupted at a continuously oscillating 
predetermined frequency, 
a signal receiving circuit supported by said housing 
and including means for detecting said encoded 5 
light signal and verification means for determining 
whether said encoded light signal is interrupted 
generally at said predetermined frequency, 
said verification means being electrically connected 
to said power means and operative to actuate said 10 
power means to move said Jock element to said 
unlocked position when the frequency of the de-
tected light signal substantially equals said prede-
termined frequency, 
and a door actuated switch which is actuated in re- 15 
sponse to movement of said door from said closed 
position, said door actuated switch, when actuated, 
being operative to actuate said power means to 
retract said lock element to the unlocked position 
thereof. 20 
3. A remote control security apparatus comprising, 
a support means, 
a lock element on said support means, said lock ele-
ment being movable between a locked position and 25 
an unlocked position, 
electrically actuated power means for moving said 
lock element from said locked position to said un-
locked position, 
a portable transmitter adapted to generate light 30 
which is interrupted at a continuously oscillating 
predetermined frequency thereby to produce an 
encoded light signal of pulses generated at substan-
tially said predetermined frequency, 
a signal receiver circuit including means for detecting 35 
an encoded light signal, means for generating an 
independent signal generally at said continuously 
oscillating predetermined frequency and compara-
tor means for comparing the frequencies of the 
detected signal and independent signal, 40 
said comparator means being electrically connected 
to said power means and operative to actuate said 
power means to move said lock element to said 
unlocked position when the frequencies of said 
detected and independent signals are substantially 45 
the same, 
said portable transmitter including a housing, an elec-
trically actuated light source, a source of electrical 
power and circuit means for electrically connect-
ing said source of electric power to said light so 
source such that said light is interrupted at said 
continuously oscillating predetermined frequency, 
said circuit means comprising an integrated circuit 
timer/oscillator chip and a plurality of frequency 
determining components electrically connected 55 
thereto, and 
60 
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said means for generating an independent signal and 
said comparator means of said signal receiver cir-
cuit comprising an electronic phase locked loop 
and a plurality of frequency determining compo-
nents electrically connected thereto, 
said signal receiver circuit further comprising an 
override switch which is manually operable to 
actuate said power means to retract said lock ele-
ment to said unlocked position. 
4. A remote control lock for a door having one side 
pivotally connected to one side portion of a door frame 
and an opposite free side closeable against an opposite 
side portion of the door frame, comprising, 
a lock housing, 
a lock element supported on said housing for move-
ment between a locked position and an unlocked 
position, 
said lock housing adapted for support on the opposite 
side portion of a door frame so that said element, in 
the locked position thereof, is advanced into the 
path of the door and, in the unlocked position, is 
retracted clear of the path of said door, 
a lock element receiving member adapted for secure-
ment to said opposite free side of said door at a 
position for receiving said lock element in the 
locked position thereof when said door is closed, 
thereby to lock said door in the closed position, 
bias means urging said lock element to said locked 
position, 
an electrically actuated power means supported by 
said housing for moving said lock element to said 
unlocked position against the urging of said bias 
means, 
a portable transmitter adapted to generate light 
which is interrupted at a continuously oscillating 
predetermined frequency thereby to produce an 
encoded light signal of pulses generated at substan-
tially said predetermined frequency, 
a signal receiving circuit supported by said housing 
and including means for detecting said encoded 
light signal and verification means for determining 
whether said encoded light signal is interrupted 
generally at said predetermined frequency, 
said verification means being electrically connected 
to said power means and operative to actuate said 
power means to move said lock element to said 
unlocked position when the frequency of the de-
tected light signal substantially equals said prede-
termined frequency, and 
a door actuated switch adapted for support on a door 
frame and operative to be actuated in response to 
movement of the door from its closed position, said 
switch, when actuated, being operative to actuate 
said power means to retract said lock element to 
the unlocked position thereof. 
• • • * * 
